This study investigates the duration dependence of Tunisian stock market over the period from January 07, 1998 to March 29, 2013 using two-state Duration Markov-switching model 
INTRODUCTION
everal researchers in finance have long been interested in the long-run time-series properties of equity prices, with particular attention to if stock prices have undergone cycles of bull and bear phases. This study lies in the same perspective and attempts to investigate many issues peculiar to the stock market cycles. The primary issue we study is whether the periodicity in market cycles may exist. The presence of periodicity of stock market cycles has irrelevant implications for stock prices behavior. As a first step, as a cycle extends, the probability that it terminates should raises. As a second step, the presence of periodicity of market cycles suggests that the length of stock market cycle could be used to predict potential turning points in the stock market cycle. In this regard, the classical depiction of stock prices as random walk process seems to be unsuitable with the periodicity of stock market cycle. Random walk process suggests that any shock to stock price is permanent and there is no tendency for the price level to turn up to a trend path over time. As a result, investors are unable to forecast future returns based on lagged prices. As a third step, the tendency for stock prices to cyclical pattern involves that the stock market is suitable with the mean reversion in long-horizon stock prices as indicated in many studies (e.g. Poterba and Summers, 1988; Fama and French, 1988; Cochran and DeFina, 1995) .
From a statistical standpoint, the question of whether stock prices have a tendency towards cyclical pattern may be bordered as one of duration dependence. The key issue to be investigated is if the probability that stock market cycle will end grows as the stock market cycle extends. If this is the case, then stock prices can be characterized as mean-reverting process. Early studies have beforehand analyzed the issue of mean reversion in financial time-series; see, for example, Fama and French (1988) , Poterba and Summers (1998) , Lo and Mackinely (1988) , Kim et al. (1991) , Richardson (1993) (2003), among others. Despite of these extensive studies, nevertheless, researches report conflicting empirical evidence on mean reversion. DeBondt and Thaler (1985) show that past losing stocks over the past 3-5 years significantly outperform the previous winning during the same period. Their results indicate that stock returns Much controversy related to the mean reversion process arises on the grounds that the speed of reversion, if it exists, may be slow (Chaudhuri and Wu, 2003) . In this regard, Balves, Wu and Gilliland (2000) argue that the detection of the mean reversion is so difficult because of the need to identify a trend path (or fundamental value) for the stock prices. Summers (1996) reports that available econometric methods generally lack the power to discriminate between mean reversion and random walk processes. Early studies on mean reversion in the stock prices used variance ratio tests (e.g. Poterba and Summers, 1988 This study attempts to investigate duration dependence in the Tunisian stock market cycle during the period from January 07, 1998 to March 29, 2013 in order to examine the issue of mean reversion. Mean reversion is defined as the change of index return towards a reversion level as a reaction to previous change in index return. Following a positive (resp. negative) variation in the actual returns, mean reversion induces a negative (resp. positive) successive change. Methodologically, we use the two-state Duration-Dependence Markov-switching model in which duration dependence is emphasized in the conditional mean return, volatility, risk-return trade-off as well as the transition probabilities. In particular, we investigate duration-dependent transition probabilities using parametric hazard functions. Hazard functions are well-adapted in order to study duration dependence since they specify the probability that a particular state will terminate conditional on the time which has been spent in this state.
The outline of the paper is as follows. Section 1 exhibits the model development. The financial dataset used for empirical application is presented in section 2. Section 3 reports estimation results for two-state Markovswitching model applied to TUNINDEX index returns and provides features of different states. Finally, section 4 is devoted to conclusions and final remarks.
MODEL DEVELOPMENT
In order to examine the mean reversion in stock returns, we adopt a two-state Markov-switching model which specifies parsimoniously the duration dependence simultaneously in conditional mean of returns, volatility, risk-return trade-off and the transition probabilities. Especially, We use a two-state Duration-Dependence MarkovSwitching L th order Autoregressive Duration-
At each time t, the return series is assumed to belong to one of two states. Let 
From equation (1.2), the probability refers to hazard functions which reflect the instantaneous probability to change from the states i to j given that the state i has spent d periods. Nevertheless, it is possible that there is no regime change during other periods indicating the persistence in state i:
The effect of duration on the hazard functions (or transition probabilities) is only summarized by the
 0 (resp. < 0) implies positive (resp. negative) duration dependence. In this respect, the hazard functions are increasing (resp. decreasing) depending on the age of state i. Moreover, the level of persistence in state i is decreasing (resp. increasing) with duration. By assumption, this level becomes constant beyond the horizon of  periods. According to Durland and McCurdy (1994) and Maheu and McCurdy (2000) , the parameter  refers to the memory 2 of duration dependence.
(henceforth, two-state DD-MS-GARCH-M model) may be written as: 
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DATA
The data used for this study is based on a sample of The TUNINDEX index weekly returns calculated from the Tunisian Stock Exchange over a period 5 from 07/01/1998 to 29/03/2013. The total number of observations is 931. Table 1 reports the descriptive statistics of the data. 4 Under these conditions, the Ljung-Box (1978) test results can be used as an indication because the asymptotic distribution of the statistics is unknown. 5 The TUNINDEX index was launched in January 1998 by the authorities of Tunisian stock market.
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The Clute Institute As presented in table 1, the TUNINDEX index weekly returns vary between -10.9427% and 9.3009%. The mean weekly TUNINDEX return is 0.1668% and the return standard deviation is 1.3802%. The skewness and Kurtosis coefficients reveal departure from normality in the data, confirmed by the Jarque-Bera statistic. These descriptive statistics show high volatility which marks the TUNINDEX index weekly evolution. These values are also a reflection of strong stock price fluctuations on the Tunisian stock market. This apparent feature of the data set is illustrated in figure 1 . As a result of the excess volatility, the return distribution for TUNINDEX index is characterized by a large number of extreme values. Figure 2 which reports the boxplot of weekly returns for our sample confirms this evidence.
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Figure 2. Boxplot
The linear dependence of stock returns is examined by applying the modified Ljung-Box Q statistic. Table  2 shows that the Q statistic is significantly different from zero for different lags. Thus, the presence of the linear autocorrelations in TUNINDEX index returns series is confirmed. To underline the existence of nonlinear dependence in the Tunisian index returns series, We use the BDS test to filtered data (i.e. the residual series estimated from ARMA model) 6 . As expected, the BDS statistic is significantly different from zero for different values of m and ε, implying the nonlinearity of the returns.
The value of Lagrange multiplier statistic of 362.209 is beyond 6.83 (the critical value of χ 2 (1) at the significance modeling volatility. 
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ESTIMATION RESULTS
The maximum likelihood estimates' results of two-state DD-MS-GARCH-M model are reported in table 4.
The opposite signs of the conditional return' intercepts, a (S t * ) , display the existence of high-return and low-return states. Notes: -* Significant at the 10% level; -** Significant at 5% level; -*** Significant at 1% level; -Standard errors are displayed as (.); lgl is the log-likelihood value; N is number of observations
The two-state model also allows to show dynamic behavior of the conditional mean within each state. Indeed, the parameters that estimate the dependence of the conditional mean on duration, δ (1) and δ (2) , are both significantly different from 0. During the first week in high-return state (resp. low-return state), the conditional return is about 2.3054 (resp. -0.8562) but if state 1 (resp. state 2) persists the conditional return declines (resp. Fig. 3.2 shows that the decline of the conditional volatility in state 1 is slightly higher than state 2 over time. This evidence could be related to the investors' changing risk preferences with the length of time spent in a particular market conditions. Figure 4 plots the evolution of the risk-return trade-off. The relationship between risk and return is neither stable over time nor linear. As pointed out by Lo (2004 Lo ( , 2005 , if a relationship between risk and return exists, it tends unlikely to be stable over time. From figure 4 , the difference between states in terms of risk-return trade-off is strongly pronounced. In fact, the relationship between risk and return in state 1 increases with duration while it declines in state 2. High returns in state 1 may be the lure which attracts investors to look for trading in the stock market. However, in low-return state, investors search to curb losses of their portfolio by using different strategies such as stop-loss.
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The Clute Institute (resp. l 2 (2,1) ) is positive (resp. negative) implying an increasing hazard (resp. decreasing hazard). Figure   5 plots the transition and persistence probabilities over duration. The state 2 tends to be persistent as duration increases. However, the probability of staying in state 1 weakens over time. In this regard, the probability of exiting the state 1 (resp. the state 2) increases (resp. decreases) with duration. On average, the stock market spent 97% of time in the state 2 and only 3% in the state 1. These are the unconditional probabilities for states 1 and 2, i.e. 
p(S
= i) = p(S = i, D = d),i = 1,2 d=1 t å .
MEAN REVERSION IN STOCK RETURNS: LESSONS FROM TWO-STATE DURATION DEPENDENCE MARKOV-SWITCHING MODEL
Using the regime-switching methodology, several studies have classified the fluctuations of stock market into bull and bear states. The bull state is associated with high return and low volatility while the bear state is characterized by low return and high volatility. Our model highlights difference between states both in terms of level, trend, means, variances and transition probabilities. This way of depicting the states is mainly agree with the definition of Chauvet and Potter (2000) according to which the bull market (rep. bear market) corresponds to periods of generally increasing (rep. decreasing) market prices. Thus, we can dichotomise a priori the market conditions using a trend-based scheme. More specially, the decreasing high-return state (state 1) corresponds to the bear state market while the increasing low-return state (state 2) is the bull state market.
In this study, we use the hazard functions in order to examine duration dependence in transition probability. From obtained results, we can again approve cyclical behavior in the TUNINDEX index returns. Furthermore, the existence of increasing (resp. decreasing) hazard function during the bear market (resp. the bull market) means that the probability of staying in the bear market (resp. the bull market) decreases (resp. increases) over time. Duration dependence of market conditions in the conditional return highlights different behaviors of stock returns. In fact, when the stock market is the bearish phase, there is a tendency for the stock returns to decrease in order to reach the equilibrium value. In contrast, during the bullish market, the stock returns increase gradually over time. As a matter of fact, results related to the duration dependence in return volatility show that the decline of volatility over time for two states may indicate slight fluctuations towards a trend; in particular when the stock market is in the state 2.
The implications of all these findings are that returns seem to be reverting to their permanent or trend level in a non random way as the cyclical component dissipates over time. As proposed by Hillebrand (2005) , the return process reacts to any deviation from its long term mean. Whether the stock return is below (resp. above) the mean during one period, there is a force that pushes it down (resp. pushes it up) over subsequent periods. Sundry explanations for mean-reverting stock return behavior have been offered in the literature (e.g. Fama and French, 1988; Black, 1990 ; Cecchetti, Lam and Mark, 1990; Lo and Macklinlay, 1990; Barberis, Shleifer and Vishny, 1998, Hong and Stein, 1999; Gatev and Ross, 2000). Fama and French (1988) put forward that mean reversion arises by virtue of mispricing in an irrational market in which prices take long temporary swings away from fundamental values. In this regard, Balvers, Wu and Gillilard (2000) support the overreaction explanation of the pattern of price continuation followed by mean reversion where positive feedback investors push asset prices away from fundamentals. Mean reversion may be induced by the predictable movement over time in the security risk premia
